Ultrastructural localization of four different neuropeptides within separate populations of p-type nerves in the guinea pig colon.
The ultrastructural localization of four neuropeptides, substance P, vasoactive intestinal polypeptide, Met-enkephalin, and somatostatin, in the guinea pig colon was investigated using electron immunocytochemistry. Each peptide was localized to the large granular vesicles in separate subpopulations of p-type nerves. These nerves could often be distinguished by the size and appearance of their immunostained granular vesicle cores. Thus, vasoactive intestinal polypeptide- and somatostatin-immunoreactive vesicles contained cores that were significantly larger (p less than 0.005) than those of substance P- or Met-enkephalin-positive vesicles. In addition, vasoactive intestinal polypeptide-immunoreactive vesicle cores were less well defined and more variable in shape than those of somatostatin-positive vesicles. Substance P- and Met-enkephalin-immunoreactive vesicle cores, however, were very similar in size (p greater than 0.05) and appearance and could only be differentiated using immunocytochemistry. This study demonstrates that the four neuropeptides under investigation are present within separate, often ultrastructurally distinct, neuronal systems in the gut. The distribution of these nerves within the colon is also described.